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DETAILED ACTION 

Drawings 

1 . The informal drawings are acceptable for examination. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-3, 5-16 and 19-25 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Battal et al. (US 2005/0026542 A1). 

Regarding claim 1 , the Battal et al. reference discloses a method for mapping 
surface topography (e.g. a Ta barrier being polished away from surfaces of an ILD with 
vias) of a substrate (e.g. a semiconductor wafer) comprising: forming a non-metallic film 
(e.g. ILD 104) over a substrate; forming a metal film (e.g. Ta barrier over ILD 104 and in 
via openings before CMP of Ta barrier per [0053]) over said non-metallic film (i.e. Ta 
barrier is formed over ILD 108); polishing to remove at least a portion of said metal film 
(i.e. the Ta barrier is polished until removed from upper planar surfaces of ILD 104, yet 
left to remain as a lining of the via openings); and distinguishing first regions in which 
said metal film remains, from second regions in which said metal film has been removed 
and said non-metallic film is exposed (i.e. distinguishing per [0053]). 
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Regarding claim 2, the film 104 is ILD, which is "dielectric." 

Regarding claim 3, Fig. 1 shows "further films" as claimed and as is well known in 
the art of semiconductor device manufacture. 

Regarding claim 5, the polishing and distinguishing take place during in-line 
processing with probes that generate topographical data based on spectral signals from 
areas of the wafer where Ta barrier is not polished away [0028]-[0029] 

Regarding claim 6, "copper" is "increasing in popularity" per [0003]. 

Regarding claim 7, CMP is the process of polishing [0005] 

Regarding claims 8, 12 and 13, the top surface is monitored by an interferometer 
(i.e. a spectrometer) when the top surface is pressed against the polishing pad having 
probes facing the top wafer surface during CMP [see cover figure]. 

Regarding claims 9 and 10, the distinguishing is repeated by flashing a lamp 
during the process, which happens "periodically" yet as a pulse train of flashes, 
distinguishing can be said to be happening "continuously." 

Regarding claim 11, regions are radially distinguished (as "bands") and a 3-D 
topographical map is generated by assumption that there is radial symmetry [0048]. 

Regarding claim 14, a map is generated for the topography [0048]. 

Regarding claim 15, in-line process controls are instituted based on undesirables 
in the map [0051]. 

Regarding claim 16, with dishing occurring at the via opening regions, the portion 
where Ta barrier is not removed is relatively depressed which is distinguished from non- 
via areas which are more planar [0036]. 
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Regarding claim 19, the Battal et al. reference discloses a method for mapping 
surface topography of a substrate [0036] comprising: forming a non-reflective film [e.g. 
ILD 104] over a substrate (102), forming a reflective film over said non-reflective film 
(e.g. Ta barrier per [0053]; polishing to remove at least a portion of said reflective film 
(e.g. polishing by CMP to remove Ta barrier on upper horizontal surfaces of silicon 
oxide 104 per [0053]); and distinguishing first regions in which said reflective film 
remains (i.e. lining the vias), from second regions in which said reflective film has been 
removed and said non-reflective film is exposed (i.e. upper surface of oxide 104 is 
exposed when Ta barrier is polished away per [0053]). 

Regarding claim 20, the Battal et al. reference discloses an apparatus for in-line 
monitoring of surface topography (cover figure) of a substrate (100) comprising : a body 
for receiving a substrate thereon (i.e. the body where wafer 100 is received seen in the 
cover figure), polishing means for polishing a surface of said substrate (i.e. CMP 
polishing pad 309), and detecting means for detecting a presence or absence of a 
reflective film at a plurality of locations on said surface during said polishing operation 
(e.g. probes 306a, 306b and 306c that detect presence or absence of reflective Ta 
barrier film as it is polished away from upper horizontal surfaces of oxide ILD 104 per 
[0053]). 

Regarding claim 21 , the probes are part of an optical system [0045]. 
Regarding claim 22, the means is an interferometer (i.e. a spectrometer type of 
interferometer). 

Regarding claim 23, the polishing is a "CMP" [0005]. 
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Regarding claim 24, the detecting means detects during specific times (e.g. light 
flashes), at multiple locations (i.e. many probes, more data), and so the probes 
distinguish "several times" at least. 

Regarding claim 25, the output is displayed as a graph of spectral data 
correlating with surface topography made of the surfaces being polished. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 4, 17-18 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Battal et al. as applied to claims 1 , 3, and 25 above, and further in 
view of Official Notice. 

Claim 4 

Regarding claim 4, the Battal et al. reference is silent about interconnects 108 
being "patterned polysilicon." 

The examiner takes Official Notice that patterned polysilicon was well known, 
prior to the filing of the Battal et al. application, for making a wiring layer such as wiring 
108 wherein polysilicon can be electrically conductive and process compatible. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
claimed invention to adopt "patterned polysilicon" as a layer for wiring because 
patterned polysilicon can be used in practicing the Battal et al. method because the 
polysilicon can be optically distinguished from other materials common in making an 
integrated circuit [0003], such as the ILD deposited over wiring 108 [MPEP 2144]. 

Claims 17-18 

Regarding claims 17-18, the Battal et al. reference is silent about the probes' 
claimed spacing (i.e. "10-20 mm") and the diameter of the wafer 100 being "12 inches", 
as well as monitoring optical signals "directed to a plurality of scribe lines". 

The examiner takes Official Notice that optical test grating and CMP structures 
placed in scribe lines were well known prior to filing of the Battal et al. reference, since 
the scribe lines are unused space and test structures not useful for sale can be placed 
in the scribe lines and with the test structures being more sensitive to the process being 
monitored. 

The spacing of probes is disclosed in the Battal et al. reference as "as many as 
possible" for the "best data," and the 12 inch wafer size is becoming a new standard as 
admitted by applicant as admitted prior art. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
claimed invention to adopt a standard wafer size (i.e. 12 inches) motivated by 
availability and commercial desirability, using scribe lines for sensitive test structures as 
is known in the art, motivated to save space for saleable devices between scribe lines, 
and would be motivated to space as many probes as possible, in accordance with the 
teachings of the Battal et al. reference such, that "10-20mm" offers nothing unexpected 
over the teachings of the Battal et al. reference (e.g. 10 mm spacing gives more data 
than 20 mm spacing) [MPEP 2144]. 

Claim 26 

Regarding claim 26, the Battal et al. reference is silent about "electronic circuitry" 
that "compares output to pass/fail criteria" since the output is spectral data that is 
"utilized" for process improvement and/or feedback control. 

The examiner takes Official Notice that automatic "electronic circuitry" that 
compares output results of a process measurement to "pass/fail criteria" was known at 
the time of applicant's filing, such as for indicating a scrap wafer to a process engineer. 

It would have been obvious to one of ordinary skill in the art at the time of the 
claimed invention to adopt "electronic circuitry" that "compares" the spectral data 
"output" in the Battal et al. reference to a "pass/fail criteria," motivated to automate the 
determination of unacceptable in-process devices being manufactured for time savings 
and efficiency [MEPEP 2144]. 
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Conclusion 



5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Evan Pert whose telephone number is 571-272-1969. 
The examiner can normally be reached on M-F (7:30AM-3:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on 571-272-1915. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




ETP 

November 1 1 , 2005 



EVAN PERT 
PRIMARY EXAMINER 



